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DO ES STR ESS GIV E YO U LOV E- H A ND LES ?
Z AC H A RY G U E R R I E O

S P O N S O R : B R I E T TA OA K S , N U T R I T I O N
Introduction
It is a fact that fat accumulation comes down
solely to caloric intake. However, hormones
like cortisol can affect what area of the body
fat is accumulated. Cortisol is the stress
hormone of the body, it increases glucose in
the bloodstream, enhances the brain's use of
glucose, and increases the availability of
substances to repair tissues. A healthy
person usually has the lowest cortisol levels
around 3am with a peak at 8am. Excess stress
can cause abnormal cortisol levels which is
when one to has high cortisol throughout all
hours of the day with no slope. Some
research has found a correlation between
high cortisol levels and high abdominal fat.
In order to investigate this correlation, I
performed a literature review of the current
research and then structured my own
research proposal. I focused my research
proposal on the local population of Rhode
Island residents.

Literature Review Results

Graph depicting the correlation between increasing cortisol with higher abdominal fat
Hewagalamulage, S. D., Lee, T. K., Clarke, I. J., & Henry, B. A. (2016). Stress, cortisol, and obesity: a role for
cortisol responsiveness in identifying individuals prone to obesity. Domestic animal endocrinology, 56
Suppl, S112–S120. ]

Methods

First, I will find research participants in
Rhode Island by advertising through
newspapers and websites explaining the
research. I will provide a monetary
incentive depending on the amount of
funding available
• Then, I will measure each participant’s
body fat percentage using a DEXA scan.
This will show how much abdominal fat
they have
• Next, I will have each participant provide
a sample of their saliva at different times
in the day. These times will be when they
wake up, 30 minutes from waking, 45
minutes, 60 minutes, and bedtime. This
will be done for a week.
• Finally, I will average each participants
cortisol level for each time period to find
their average cortisol slope. I will
compare each participant’s slope to the
amount of abdominal fat present
•

Diagram depicting the relationship between increased cortisol, HPA axis hyperactivation, and increased fat
mass
Xiao, Y., Liu, D., Cline, M.A. et al. Chronic stress, epigenetics, and adipose tissue metabolism in the obese
state. Nutr Metab (Lond) 17, 88 (2020). https://doi.org/10.1186/s12986-020-00513-4

Numerous studies have found correlations between high stress/ high cortisol
levels and high abdominal body fat percentages
1. Central fat distribution in women was found to be related to greater
psychological vulnerability to stress and cortisol reactivity (2).
2. Non-overweight women who were more vulnerable to the effects of stress
were found to be more likely to have excess abdominal fat (1).
3. Women, ewes, and sheep high responders (HR) to cortisol were found to have
greater propensity to weight gain and obesity than low-cortisol responders
(LR). HR individuals tended to eat more than LR individuals when under
stress. The HR trait led to increased food intake and reduced energy
expenditure and thus, predisposition to obesity (3).

Discussion
• Stress has been shown to increase
caloric intake in an effort of selftherapy
• The biological cause of fat
accumulation is not from cortisol,
instead from a caloric surplus
• Rather, cortisol levels appear to
help dictate where fat will be
stored when a caloric surplus has
occurred
• High cortisol may order the body to
store more of the excess energy in
adipose cells around the organs
located in the abdomen area.
• One study concluded that cortisol
affects fat distribution by causing
fat to be stored centrally-around
the organs. Cortisol exposure can
increase visceral fat-the fat
surrounding the organs-in animals
(1).
• The possible reason for this is to
add protection to the vital areas
when cortisol levels are high. It can
be assumed the body perceives an
outside threat from high stress and
is in a life-or-death situation.

Literature Cited

1. Study: Stress may cause excess abdominal fat in otherwise slender women. YaleNews.
(2018, May 17). Retrieved April 21, 2022, from https://news.yale.edu/2000/09/22/studystress-may-cause-excess-abdominal-fat-otherwise-slender-women
2. Epel, E. S., McEwen, B., Seeman, T., Matthews, K., Castellazzo, G., Brownell, K. D., Bell,
J., & Ickovics, J. R. (2000). Stress and body shape: stress-induced cortisol secretion is
consistently greater among women with central fat. Psychosomatic medicine, 62(5), 623–
632. https://doi.org/10.1097/00006842-200009000-00005
3. Hewagalamulage, S. D., Lee, T. K., Clarke, I. J., & Henry, B. A. (2016). Stress, cortisol, and
obesity: a role for cortisol responsiveness in identifying individuals prone to obesity. Domestic
animal endocrinology, 56 Suppl, S112–S120. ]
4. Xiao, Y., Liu, D., Cline, M.A. et al. Chronic stress, epigenetics, and adipose tissue
metabolism in the obese state. Nutr Metab (Lond) 17, 88 (2020).
https://doi.org/10.1186/s12986-020-00513-4

Acknowledgements
Thank you to Dr. Oaks for sponsoring this project. Also thank you to Bridget
Oaks for working with me in Dr. Oaks lab running cortisol assays.

